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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching method 
which enables the dimensional control of hyperfine width 
of a magnetic layer and can shorten a time required for an 
etching stage. 

SOLUTION: In this etching method, an inorganic insulating 
film consisting of alumina that is the same material as a 
recording gap layer, is formed on an upper magnetic pole 
layer 5 by, e.g. a sputtering method. A photoresist film 7 
(first mask) is formed on this inorganic insulating film 6 
through photolithography. Then, the inorganic insulating 
film is selectively etched by reactive ion etching(RIE) 
using a gaseous etchant such as CF4 (carbon 
tetrafluororide), BCI3 (boron trichloride), CI2 (chlorine) or 
SF6 (sulfur hexafluoride) through the photoresist film 7 as 
a mask to form an inorganic insulating mask 6a (second 
mask). The upper magnetic pole layer 5 is selectively 
removed by, e.g. Ar-(argon) ion milling using the inorganic 
insulating mask 6a. 
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[0 0 2 4J i H3 9C*bfc«tofc. ffi ffi 5t jSiS flB 2 0 
9 , iTiia^-V ^1 2 0 8 *5 <ttfTffi*« 2 0 7 ©-« 

© ft a 0 h ft ft. n<j 1 0 /£ * n m m « , mi & © «t a 
t h u a is 1 0? n . c © h u a ^ & t: «t n , ^ 

h 7 4 y ^ © iif ^ * i: % >\\ T ^ a % © /a 0 \Z J: ^» ^ 

^ b 7 v z ffi © m m & Vi fh t z> z t ffl T- ^ . ft * , 1^1 

3 9 I: S I iT; J: 9 I: , M R U£ 2 0 5 © flW ^ t tt U - F 

2 0 5 a)Wa(t6nT^5. 
[ 0 0 2 5 ] 

[ ft HI] *« ft ! & b J: -5 £ + % m m 1 
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8 

6 InJ ± 5 ti: -5 C tt , 3 8 ^ 3 9 IC b cfc ^ ft 
Xd— h/WhTH, MR/^<^MR-H, X •< ^ ^ ^ 

xr>^;i/^, h^iy^tei (&Wti3) p 2 w^ct^^isi 

[ 0 0 2 6 ] * Ui K T tt , «r h 7 ^ ffi P 2 W © H-; 

^ ft m«J ff \z w t % n m & * m 0 ± tf s . 

f (o b ? y 2 mzikfe-f ztz®, fcm ft 0 fjjt # $ n 
^> . # 1= . iff ^ « . n Bi [ ^ m m m z ^ m t -r z ft ® r 

t , 1 . OfimirFffltfa^-^^ns, ^(Dfz9b\Z 
[ 0 0 2 8 ] ±#85affiS)KliJtTS^ffii:bTtt, ^ tf 

w uh ¥ 7 - 2 6 2 5 1 9 n m IZ 7* $ n * «t -5 1: , 7 U 

- A e6 o # fii ifi if] n S . 7U--A#>o£&£/H^T 

(^J^.H\ 12 8»7^ hl/yX hil 1 0, 113, 
1 14) T ffi ^ *T T 111 l: ti& 0 ± ^ ft Zi <i ft ( U 
20 T. X-f^^^^flSt^5. ) © _L C^#WC, A H 
A-vn-fctOft^^v^ftilK ( ^ 2 BTUHwtf) 
* fiJc T ^> . & K , * © ± \z y * V V i? X h & & ft b , 

7 # h U ,V ^7*. "7 7 ^ J: 0 A" ^ - X > y b T , 56o#© 
fc © 7 V - A ( fl> ) Z> 0 ^ IT, it ^ 
bfcffiSJKft^-KJHtbT, 56 £ IC J: o X J- fi4 

[ 0 0 2 9 ] £ Z % X , X ^ v 2 X AR X » . X \$ 7 
-10(im^.h©i , ;sfi*U§ o :Oi-f^7nil 
l: , 7 * h U v X h & 3 - 4 m © J5t ^ X ^ ^ 1" 5 . X 
30 -f ^ -y ^ X ± © 7 ^ h U v X h © til /(? ^ ^ ffi 3 u m 
J^^X^afT^t, ititt«fe§7^ hl/y'X hit 

ft ^ A" ic ife * £ £ £ a* £ , x -r ^ v 5 x SB © ~F 7j X » , 
M X 8 - 1 0 _ /* m ^ _h © m & © 7 ^ hl/yX h JK # 

fit $ n § „ 

[0 o 3 0 ] iffi j& © ct; o \z & b =7 y 2 £ B )$. T S s?) t: 
« , 7 ^ h 1/ y 7 h K l: «t -5 T 1 . 0/imJ£l£©*S©M 
^->*0ft3tT§^^^^§ o ^^x, 8 - 1 0 v m ^ 
± © M|I ^ © ^ 5 7 * K U V X h IS *C ct o X , 1 . 0/im 
S^©fi©«IWft/^-->S:^flJt-r§^S75^-feUS>&^ 

40 :nn«i&rii/^ofc. 

[ 0 0 3 1 ] b^fc, 7* h'J V^77^.©«3t»i:. 
K>tJIJ ©7t^, 0«J x. v □ £ 13 ft £ iimi&xRM- 

b, C ©S W>tf: J: r> X t) 7 * b V vX h ?5^7t b X, 
7 # h lx v X h - > © < T tl ^ ^ *fe b -5 . -¥-©*& 

m M * [jfr m © ^ ^ «: m /ijc x ft < ft £ . £ © d: ^ , .a 

5fc , h =7 y Z P 2 W.$r il-; H Ifl b X . fth7^1 
jfH t T ^> #> © -h .SB ^ U $r M IK i < M nit "T § Z £ & fi6 

50 [0032] ^©cfc^ft l l<h^6. ; I><!29-|g|37(Cfe 



( 

9 

* L ft J: 5 iz , £ U ^ y K CO K h 7 y * © j& h£ C # gft ft 

l t ft » r ©aftftsaan 2 o 9 1 mtuz xs&& 

ft 2 1 6 ££»«e*1*S->j«s. -T^t)^, ifitt© Xffl& 

1*109 (828) h 7 v *«S£ifeS£T*tt«JfcJB 

i 2 0 9 «3*£«rtt*r*fc*i>0±ffl5att ( a - * 

815 ) 2 1 6t020i:^Hjt5^S*^IR5ntl^. 

[0 0 3 3 ] LfrlsUffib* £ © «fc 5 & £ 1= J: 0 $S & 

T © J: ? ft W Efl & 9 . E» ^ v 1« © «P tt ak » Mi 5 

[ 0 0 3 4 ] ffcfc*, fiftttU (H 3 3 ©aftft*S8B 2 
0 9) «X-yf >^lttth7«^«:»Jtr5«^, -f 
*>5»J>yp»«t4««. * <D RSI . VX^HT7t 

t>>'J>^T^*<l7f >y$nTLn. * © fc 

a . x ? * > ? z nft&ftM-vitx-v r > # 7 a 7 7 -i 
;p m A * ft & ft r a t to inj m ft & ? . :mu 

0 a ft ft $ SK 2 0 9 © ft* 7- - £ # *<DlZSb/\ 

-y^truy^tf v * - 9 $ 9 a ><DmflLfflU-fHiM1R 

t><mnmiz*®m-?&?it. *ft* itti^xni 

[00 3 5] :<0<toft7* M/yXhV7y<0[ll!Bfl4 
felf^^l;, fcttttJttfctttfeB©^** I;:J1H>*» 
"Ett^ *H©«ifi#tt (^B3f 2 - 4 4 5 1 1^^ 

$7xnixa>^j/^ ( -f * > k - a ) rao 

a> iicfc o km&fozirt fcoj&vtizx v ? > if-r % * © 

10036) c o h ik \z <t n « . xai©:7*M^>?xh 
t x * & jh u m ft © m m m $ n % . u a> t, a a* 

b> £ © ft * # 85 "C tt . Mtottw**? ZMl&T Zfttb 

\z , fitttt @ (o x y ^ > y # m t i: * > ^ u > ^ «i * 

tfifrfr 0 , iftpi y ^> ^|*7*TfcfiI^ftlHrllH>&t 
[ 0 0 3 7 ] * & fjfj \t ^ -5 fft] m .& C £ * T ft $ *l t) 

ft -c * t) , fr?xy*> # xvi zmm? % £ ttfTZ % 
MtiL®<Dx.yT>yjJtk> jiSia^^ >y H ©a^©^/ijt 

[ 0 0 3 8 ] 



6) ^D9¥l 1 - 3 3 9 2 2 3 

IQ 

Z> X ^. t . ^ 1 <D7X^^J|jtv/:M^fe<t>X7f > 
^i: e t0Mt»^^«fl$J^iSWn<jlI^i-LT^2©TX^ 
S:^^-r^j:fit, ffi2©-7X££JHt>TtttfcJH£jiift 
(KJ II 1^ ^ T ^ X t £ ^ O t> © T S o 

[o o 3 9] *%w\z £2>mmmm.^y k 

10 SB2©a«*^tT{>&<tfc2^©aH*JB«:Wr*«BS 

©««*fctt»2©a«K^jt;"r*ttttii*^fiiLfc 

ft, «1!felB©*ffitjlR**lfe»«l*»rifr*Xfiit t « 
tt^#fe»BI©^e5irSf5 1 ©TX£ ft»J«-r*X«i:. ^5 
1 © v x ? £ifl ^fc&ftft-f ^>x^^>^l;i:0 Mt» 
^#e«lil££S^fKJHl^i UT^ 2 ©VX ^7 ZBUtT % X 
St. C ©Ifi 2 © ^7 £>iJ ^ Tai4^l 5r^^in<J II B^^- 
T^-^i'J:0^1©fifirtj*t«?fj2©fia^©'>^< t 

t> - -a- © a ft * » ;ut r ^ x n t * $ ts h © t * * . 

20 [0 0 4 0 ] * ft m 13 cfc ^5 B m a M ^ v H © S3 7j ?ii 

mtt** v zrm*it UT*fr«'u-r ^ i ammx zvm 2 
©fiSft^^^. *n*ti>pu < 1 1> 1 -onftfr e 

1 ©&1*/S*5i: 2 ©JKttiJ i . ^©^l©fiS14®i5 

^t4»i©ttttH€«ftJcT5'iei, 31l©/K14Ja© 
il^t^l^^t^JJt, ^ r ^ ^H© Jitr^ 

ail n< ;u ^ ^ /* r ^> x w t . m 2 © m. ft 11 ^ ^ r ^ m 2 
30 ©«ttW*»;Jt-r* Xflit «r^*, 2 ©«n:w*»*« 
TSXft**, 2 ©fittfttc*lit;-r Sfl3HtJg«:^]8iU/c 

ft. ^©«ttJi©.ijjifit:M«*ife»«&»/«-r*xft 
t , ^i©Tx^^j«^^R^'i4'r^>X'y^>y / ircfc 

0J»«*fft«[«t*i»^n«jli|»i-LTiB2©vx^&»^ 

tsiet, m 2 © vx ^ ^rattjg*a^WK:itt£ 

i- 1" § d i ir J: 0 '> ft < i h fft 2 © a ft £ J£ /<£ f 5 X 

i£^^*>©T*^o 

[0 0 4 1 ] * ft IMC <fc*fi*ttfc!©x*y 7->^7;?ii. ^ 

40 flafia&^y M©«tti©»«Jt*fi5*fctii»iKai^^^ k© 

©Tx^*;«^^R^'l4'r^>x^^>yc<to^^$ 
n, - ©^ 2 ©vx? *jo^Tttttja (^2©a^^) 
© x v * > y w ft t> n -& • 

[ 0 0 4 2 ] ^l©7X^ft MttWtH, 7* Fl/y 

x z ft it® o #fl8K «t o ^ftjt^ o mm*i&&m 

\t. W X &(& it T )V ^ X O A ( 7 ;U ^ 7" . Alt 0> ) 

•^^®<ti£^ (s io. > ftt'Cctojfi^sns. an-: 

A-vo-f (N i Fe) ^©^&?n&m#i£ ( H 
50 i - B s) <D tit fttt 1ft IZ & Q BtfL? Z £ ttfmZL < * 



( 7 

I 1 

£ tz , w> 2 co x z £ m ^ fcatt m CO X *j 7 > yxx^ * 
> if m \z & o f? ? c t & m s u n o 

[ 0 0 4 3 ] 

x m m £ # !!a k r # to c in w -r s . 

[0044] (^l©^I©J^i) SI*. £c|lftUkP3 
4£#K«kT* *^h;]CO& 1 (75-^JS6©Bli(C«S^iKtt 

& ^ h a & co j# jsjc a i 13 -3 v> r m w -r * - * ^ a& © 
mmx »m&^*k<o«*^^v**jb]£t*r 

Ufc«C-3^TiRiJJ-r*. ft*, * 3E W to «t 10 
(7) X >v ^ > ^ ^ tt- tt * £ A£ CO JB flg (3 ^ £ ft 5 CO T , c z. 

x of i± x m. m r * . 

[ 0 0 4 5 ] * & co !i T tt , BiCwlfcJ:5l:, 

WAtfrJl'TMy* (All O 3 • T i C) 

fit 1 ± 13 , #J X. tf 7 ;i/ 5 7" ( A 1 2 O , ) J: 0 & £ 

5 ) It £ 0 ft 3 - 5 /£ m ft. J3BE CO fit * X "T £ . fc'i H 
T , m k & At , T»^-^HS3, £ » * ir ? :/ IB . 

^-7D>f AOftS _L x - ;U H fE T ffi Jfc ( &L T , T 20 

ftu a a t na -r o ) 3 * , #i a x n v $ m ic <t o 3 - 

4 /i m co J9 # T ii W M I' ffi* J£ T 5 o ft *5 , "K 95 « « 3 

$ts. ^v^t, m %.\*t >i z-tm**) tzzm 

m m 0 . 2 - 0 . 4 /£ m co nd a * t -v zt m 4 £ j# jg t , 

^COH^^Y^7 P !34±ir, WAIiX^y^ttlUO, 

H 5 * JBritT ±«a«JB5<D«rit«»£kTti, PJ 

, N i F e. ( N i : 5 0 IB ft % , F e : 5 Oil 
% ) , N i F e ( N i : 8 0 3a Ht % , F e : 2 0 1 fit 30 
% ) & £ CO / □ ( N i F e ) (Dl, F e N ( £ it 

ft ) , FcZrN ($.lt-/i^I7K) , F e C o Z r 

( ft ft □ a ;u h ft ) co ft te in a )ii ^ iff (hi-bs) 
tj^wvisn*. .basani£V 5 ». *»WK*5tt 

£ m 2 co a IS *3 i; tX^i 2 co a 1* )g \z %i T £ - 

[ 0 0 4 6 ] ffi H T , ^ CO _I- ^ a IS 5 ± 13 . Ml A X 
A 7 5[ J: 0 . ^J^ "Eft^ r v zf M t n fctftt© 7 

6 $ ^ t * . ^<o^«i^ife»iK6^i-.asateja5cox 

yf/yTX^^S. feU* T , *t 4« & *ft » & 6 _h Id 

7 ^ MJ V ^ 7 7 l; J: D . ^^Hj]co^l0TX^^:L 
T©7^ NUyX hK7 0/^->$jgUf5. ft *5 , 

c co 7 * h U V ^ 7 7 (r *s ft 3 & )t III co % t L x « , 

MJ X. ^i* i & ( afe M 3 6 5 n m ) # Jfl V> 5 *l 3 ** , mi: 
Ifi b r > g fit ( fife & 4 3 6 n m ) . i B il v V CO )k ^ J£ 

>t, fi:ifflf«3t, -jk^ir, x+ v t u-if ^co k-tfat. 

[ 0 0 4 7 ] ^ c . * H M co m m X li , B 2 fc rf* L. J: 
a 13 . 7*hUvXh|g7£VX££UT, C. F < (EH 
7 v it vA m ) . B C 1 i ( Z- J^t ft X D > ) , CI, ( £ 



#BH¥1 1-339-223 

^ ) , S Fi . ( an y v it m n ) ^ CO ^ XX^y^v>h^ 
Jll ^fc )SL *ttt -f # > X ^ > ^ (Reactive Ion El chin 



M 13 ^ =Jk l- X . ^5g^COm2cO 


TX ^ i LTOii^ 




& T X ^ 6 a £ JE£ /ijc "f 5 . ft *5 






tt > 7 )l> S 7> CO flU , zi »<t a ^ 


( S i O 2 ) ft £ (3 £ 




liJc I" -5 J: o \Z L T J; ^ . . 




[ 


0 0 4 8 ] & 13 , g| 3 (3 ^ L 


* 5 13, £ ttMttftlfc 




V X £ 6 a £ ill tr* T . X. fi* A 


r ( 7" )V rf > ) © -f * 


> 


S'J>yCJ;?T, .t OS fii if 


5 £ jl #1 W 13 |tl5 i It 






U > y CO K 13 7 * h 




y X h $ 7 £ U £ U T «fc ^ ?5« 




a 


t - *fi 13 -f * > 5 'J >y<£>VX 




J: 


o 




[ 


0 0 4 9 ] fc'd ^ T , g] 4 (3 ?T< L 






X£6a£VX#£LfcRIE 


\z X r> x M * \. v zf 




4 £ K W 13 -is L ^ , |? 


. M x ti A r ( 7 ;i/ 


> 


) CO ^ > ^ U > y 13 £ o T T 


^S^^3co^M£^J 


0 







& D 

[0 0 5 0] 3C0i:3{3^||/feC0^^Tii, tt*t!g (± 

^ «a is jh 5 * ct T.as JK 3 ) CO X >y ^ > y -7 X O t U 

T, fi£^CO y * h k >*X h !3^xT, te^^^.^TX ^7 
6 u £ ||J ^ 3 £ -5 13 L CO X , iS5 ffi fll « ^ ^ ( H i - 
B s ) M ^ b ft -5 J: 35 *B *S 5 £ it Zf ^ O n > -J- ft 13 JfiJ 

[ 0 0 5 1 ] £. tz , fflr Mi k cfc -5 13 , /Ktt^cbvx^t 

t3 ^ ^ x m 3t jb co yt & b ft m & 6 r m l , aik 7 

* M/y7 hJKl3FiAWT5fc«)l3SB3tttJ4 Jft«tt "F k . 
■vx^^^^f 7"^ d >t?i;-i:)^t§3 t^wlT 

± 13 m ijJc ^ n t 7 ^ h u *j x h n ( SB 1 CO V X £ ) CO A 

3COfes?). 7^ h M^^JKM 
>t Wi ftiJ 5 n , SR3tttllE^ttTTS C t ttft ^. 
T , 70l/y*Xh7X^ (^lcovx^7) £ li!f HE Jit < 

mix.-? % z: ttfx z , z:niz±^xm\&*mm-? * ? 

( m 2 CO T X ^ ) , ML 13 fiS tt 13 CO All X fi5 ^ tfi In] i t 5 . 

[0052] Mi 13, -k&m<n&fax\*fro&oU®&tf 
$>% 0 TUt)t>, ± HE 7 % 5 ± ft E co & ft & #fc & X £ 
6a£, ^t , kiacox^^>^<h|a|i;-i'^>5U>y'l3 c t 

>^U>^co^ l ^rl3it^T, x^y^>^iilEti^ft0i!]i 

<fts. 3tii:^RT, *'M)&oMmx\t* m&%m& 

V X ^7 6 a £ , ^^cO^|i , l!fK}ft-r^->^ U >^i:ii^ft 
tK ft! W X v ^ > y t it ^--W X^^>^£^^/tR I 
e 13 £ o jes ;^ -f S cfc ^ t3 k T ^ 3 . 3 CO R I E tt , • ®l 
13 -i * > ^ U > ^ {3 it ^ T ill X M Ifli a« £1 < , k *^ X y 
•5 1 > ^ jj{ 1^ tfi m ^ . ^ T > jS«^«fi»-7X^.6 a£^5 



( 

13 

( Ji flK « tt «f 5 > <DXy 7 > ##Jfc<Dft fllj * * M K & 

*f*i:£j&tT£*. ft*© <t ? k 

^Xi?©l7f / ^ *5<fctf £©&«&*&»■? X? «ni 

>&*ttlfl)i -y > n^ft-f * > ^ U > ^fc/fl 
HfcJBfcKtt. h7^(SP'2W«l. 9mn«f|BiKT 
:ni:jttLT, *&ft©J0JI6Ttt, ittl^^»-7 

x * 5 r i e t . «ttJiiz«-rs-r*>5U>^ 
c m m r s z t ?5« sj ft& e ft * . 

[0 0 5 3] &tt**fe»VX * £JFH> £«#£»© 

iyf / ^^ttHTiJ. *&ft©#A6TU:-f * > 5 'J 

fft , m \z -f * > 5 'J > K J: 0 ft # a L & tt W * 1R 0 

[00 54] CJfl2©&ft©JB!B)&i;:,fed5fc^LH 
8£#R8LT, ^ « W © ^ 2 (O Sttlfe © » IB t"t> ^ T iK TO 

-r 5 0 *&mv>i&mh . m 1 © ^ ft © ® *g t im & c $ 
it & m m ^ « # \z & m u T) m t * s . 

[ 0 0 5 5]'*iKft©»fcK:*sHTt>. J:fiI&ft©JB<E 
tMtti:, ir, fed 5 k >j< u £ 3 ic, ^j^tfr^T>{ 

y * ( A 1 , O , • T i C ) £ ft * « «£ 1 1J:C, 0»J 
*_tf7JU^ (Ali O, ) J; 0 ft 1 2 £ *<J 3 

- 5 w mftlftOW ^T^/jJt-T 5, «E^T. H a* U ft H 

R**^£ftj*l'fc&. ttflitf. «Atf/t-^p-f J: 0 

T. «Atf7JP5*KJ: OftSHSiSttO . 2- 

0. 4 u m©?Rie** ^114*^11, H©£»¥ 
V * 7 J9 1 4 _k c , 0»J X \t X y * IC <fc 0 , v 0 

H&Zlkfc? Z>1t#>0>WLW 4 n m<D ±1$&mM 1 5 

[ 0 0 5 6 ] « l» T , £ © ± ffifil 4ti JB 1 5 .k IC . SB 1 © 
£ ft © M & £ In] J$ \Z . XA7 ^^i: J: 0IE»^ t 

•y 7 fg «h |nj U W ® © 7 ^ ± ^ b ft ^ Wk ft 0 . 8 - 1 . 

5 ti m(Ditsf^^^i i 6 zmtfL-f z.<Dm&*mm 

JK 1 6 75* .1: «J « « H 1 5 © X *y ^ > if T X <7 « t ft * „ 

^v^x. mm&mmwki 6 ±icjKfiiw 5 0 nm©^^^ 

lll(Oy~h')|l 7^^)^1/11. d © x - K ® 1 7 ± 
7^ MJ7^77>f ili07*H/yXhlS[l 8©/^5^ 
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- > £ B )£ T ^5 . 

[ 0 0 5 7 ] $ V> T . •> - K ft 1 7 ± K , 7*hl/y*X 

A-Tn-r (N I Fe) )S>5ft4l&? « B 1 9 ft 0. 5 

- 1 . 0Mm©©*-caWffJC»J*T3»- -©fi6^^feJ 

1 9^*58l!liOjgl«)7Xyl:ffl^f 5. ft*5, C^T 

-^P-T©f^tP0ir> NIB. NiP, NiWB, Ni 
WP$©£o£*i£J^TScfc5irUTk£^. C©7i 
10 7? \t •> - H ^ ^ © T ^ £ o 

[ 0 0 5 8 ] ^i:, 7t M/i?XK18t»ilfc 

Ii^«&»7X7 1 6 a^^fiStt^, ;i©#>o£Jil9 

$7x^titR i e\z£-?x > m^m&%&»mi 6 

£ It J 5 ^7 D > ffe I* X y ^ > ^ "T ^ r <h ^ nj \Z ft 

20 [ 0 0 5 9 ] &\Z* m 7 IZ 7£ L ft J: 3 IZ , ^1(0^1(0 

tfAr©-f*>5U>^II±-3T. .hffittlKJKI.l 5 £ iS 
«(Wi:iyf>^T5. c©t^^tim«fe^-7^^i6 
a © 3 "tfti =b f»1 K X ^ > ^ 5 n , f © 8^ ^ ^ < ft 

[ 0 0 6 0 ] & t* T , K 8 ii ^ L Ac J: r> \z , R I E li J; 

« A'tf A r © < * > 5 »J >y^ctoTTftPfiBtffil 3 © ^ 

iM^^O. 5 // mftlll-yf >y IT. S U A |« ifi £ 0 
30 tf-T*. 

[ 0 0 6 1 ] ^^^©^ftiTti, Xy ^>^«*tft$ 

tt © us I? it «s w m to ® ft *5 H T t> . m 1 © 05 ft 
©^»t|i'4«C (.hffl«*liW l 5 ) Srttiftja 

©ii©^)^t)^ l ©^ft©J#ftiil«JttiT&3. 
[0062] [®3<D^lO«8) B9&tag 

2 1 # flfl L"T . *56W©IB3©^ft©»»gi:ffi*»l«t 

54 56 ">i o u x sSi m T ^> • ft ^ , 0 9 ft u ^ 2 l It 
40 HtoX. (a) h 7 y ^ ffil K HE ft Wf ifii*^ t . 

( b) tt&JS8B7>© h ^ y * OSKr^fTft WffiflSr^n^tl 

[o o 6 3 ] * ^ ft © jg & i- ft * # * m t tt , sr. 

m 9 It ?7< U ft «fc ^ (t , &\Xl£7 fry- J v 9 (At, O i 

• t i c ) a* £ ft * 2 lit;, mx\i7s i\v *? m \z 

iOWA«7JI/5t (Ah O, ) J:0^5^»|2 2 
£, rj3~5Mmftl^©l5l^T^^-r^o ^ (I . 
2 2±IZ, 70k/Xh|^X^HT, * q # fi: 
i:t. — V D -f (Ni Fe) ^J^3Mm©jP^TigK 
50 W it ^ fiJt t T , W *fe 'N *y > }H © T gft > ^ ;V H ^ 2 3 £ 



.( 9 ) 

] 5 

JjJcTS- jft^T, M X tfX n v 9 £ fz li C V D (Chcmic 
a I Vapor Deposition ) |i I: J: 9 ^) 4 - 6 ^ m O Pjl $ U) 
7)l^i~m ZJ&hZL, CMP (Chemical a 

nd Mechanical Polishing : ft 3* W 4» 0F J£ ) IC J: T 

[ 0 0 6 4 ] & (C , g| 1 0 \Z x< b £ o IC , F v — ;i/ 
K JB 2 3 ± C , ftlilliZ^St* 1 0 0 - 2 0 0 nmO 
A? * -C X Ay ? ft tC <fc D Jflitft b . y-^F^t^|2 
4$lfilct§„ & (C , y-^^t';/i2 4ll; > Pj 
4lWcOGMR^^£fcteMR^T£^j£T&fca6C0MR 10 
12 5.^, & "I" n m CO m \Z B j£ L . ^ii©7^ 

y ^ 7 7 t m m <o m w t * z> . & \z , -/-^h^^ 

y fl£ 2 4 & ct M R 2 5 ± \z . > - H 4= r y 7 IS! 2 

6 £ B ft L T , MRIS2 SS^-^F^W ^ 2 4 , 
2 6 ft I' HSk T 5 - 

[ 0 0 6 5 ] fig H T , /-;i/h*^t77'lK2 6 h \Z , ffl 
* li* A - -7 P ( N i F c ) «£ 0 & £ _h fll ~> - ^ K m T 
ffltftii (J^T, TSK&lSiiHtJ-r. ) 27$, ft 3- - 4 
mO)FMTiJ$tS. fc *5 , T SK « ffi 2 7(1, * » OB (I 
*5 £ SB 1 © & I* *5 <fc IX 55 1 © & 1* )r1 ic wis f § .■ 20 

[ 0 0 6 6 ] ^i:, fell ic*l/t«t5i:. x n - /W 

^?X^I:lT7il/^> (Ar) C0-f:*>5D>^£fr 

^ , T tti 2 7 K «! S ft 1 ■ 0 tfme©jft»2 7 a* 
« ft f £ . 

[ 0 0 6 7 ] & lC , m 1 2 (I L fc «t -5 (3 , T Sf5 fit W 2 

7 _h C , ft 1 ~ 2 /i m CO m , #J X. 7 71/ a ± M 
2 8 ^ X ^ ^ ^ /: « C V D ft C T l^jt f § „ 

[ 0 0 6 8 ] fell 3i:*LfcJ:9l:, CMPlfcC 30 

«t o , t m t& m 2 7 © # m & a? \\\ r £ «t a ic 0 . 1 - 

0. 3 ain^t-A , -I'yf>^LT, "F SP fitt *S 2 7 CO 

6 jiff * ¥ JSi ft T £ . :ni:<ti]x<^7^x7>^j^ 

XP - hA-T h£&£t-£fc&CO#£|*Je|2 8 a tfTffia 
^2 7CO?S3B2 7a^tl«n*)A^^^$n§ 0 & & , Z 

co & m 2 8 a a , 7 ^ ^- \z m 6 r , - & <t n % ( s 

i o ! ) S^ta* ( S i N) ^COftU co«5»*f^lc«k 

[ 0 0 6 9 ] ^ (C , ^ 1 4 \Z -7k L ct -5 IC, T a 2 

7 *5«t^«5»lifl 2 8 a ±ir, «>Ltf, X A y ^ fii |* «fc 0 40 
M "» 2 0 0 - 3 5 0 nm©J&»M^, ^J^ti7;l/5^ct 
D^S3a»4 i ^yyia2 9-*^fifc-r-5.I^^T» <0 Kl! 
^^1-^11291 (C> x. X A 5/ ^ iZ J: 0 fi^/^ 2 
~4xtmC9aiftJS?3O£0/ 3 Jc-r£ o 3 0 

iii cd ct z> \z , hb u a ^ f co h 5 > ^ ihs £ ^ ^ -r s st *6 co 
^ifeco^^Tti, ftj&fiiffi;fctt?&tt& (iii-Bs 

) , « A N I F e ( A — V n -f ) , F e N . F e Z 

r N P . C o F e N /i t*i:<t o^fji^ns. -e<o^, 0H 
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*)|^^t^/:i6WX7f>^-?X^WtlTiH0. 5 

0Mm©ii^«fi»«i3 1, WAtfr;KtR* 

§ V> H ~ j& fl:^ * M f& -T § o 
[0070] ^fC, !SJ 1 5 IC^: Ufe J: ^ II. ^^^^1^ 
fl^ 3 1 _LH 0 ft 5 0 n m CO 56 o * JfJ CO > - H U 3 2 * 

^ j&t 35 $ n ^ ^ »c . * « ^j- m m m z «j t& \z -r ^ t * 

(I , : © y - K 13 3 2 J:C 7 * h 'J V ^7 7 >f 1: i 0 7 
^ hUyX M3 ^ CO & , 7 

* h U v X hfli$3 3^7X^t Ufc^^feo^ii;!:^ 

0 , v - H ^ 3 2 h tC A - T □ ( N i F e ) *> Z> 
^-^^^34a, 34b (il«?X^) $0. 5^ 

1 . 0 m m CO J r ^ h- T S ^1 IVJ \Z )V rfc T Z> . & 45 , - C "C WL 

vii ^ 46 o # ft ^ JU ^ fc ^ , M vii j»fe-3*tti:«k0^-7 

D CO ^ 0 NiB, N i P, NiWB, N.iWP 

tt > - H lg ^ S : T $> § o 

[ 0 0 7 1 ] & fl , ig| 1 6 II 7K U J: -5 C , 7*h^>* 
X hi 3 3 £|^-^-r^> 0 

[ 0 0 7 2 ] ^ K , H17lZ^Ufc«fc-5C. * ^ ^ 13 3 
4 a, 3 4 b^VX^tbT. ^Jx.tiArCO-T^>^'J 

> ^ IC «t o T . ^ - H J0 3 2 M R W JC Ht i L /z ^ > ill 

\Z. a6o^)^34a, 34b^-7Xi?tl/tR I ECi 

X^3 1a (^2»7X^) £ffin£t-£o 
[ 0 0 7 3 ] & K , 0i.8i:^bfcJ;5l:, £ co M tt ^ 
<fc»7X^ 3 1 a SIH^fcW^tiA r ( 7 )V zf > ) <D 

t>5u>^i:«k^T««ifi3 0 fcataiMKift-i-r s. 
:ni:<to, ll^Jsa v 7) 3 0 a, n 

zfi±&&M£ ri%mm<o&ifo)\\<D&vtfort * - > 3 0 b 

tfi m tit 2 ft Z> o Sttffl/^->3 0 bi:J:0>"»itt2 
7 t '& ifc CO J: SB a m 3 9 fc *« HE tt 3 *l . WOCMPI 

K fft co mi 1:1 ( x ;u - * - ) 0 jg ft ^ «r ^ & 5 . & 

*5 , e«5t^^ - ;i/^ v ^) 3 0 a^^^ljlji:^^ 

^>^i2co^^(cfil^-r^o 
[ 0 0 7 4 ] & C> T , fe|19IC^Ufc«t5fc, a IE ^ J6S 

as 3 o a ^ v x $ t l t , *<z>)%momm* r y ?® 2 
9^nie.^frrKjt;x^^>^r?»o -r & ^ ^ , ^ m ^ #fe 

|7X^3 1 a 43 £ « fli ft 581 gfK 3 0 a^TX^7 t l/c 
tti^^^X (Ch , CF^) IC ct -5 R I E \Z& 0 , 

n1M2 7$, fff . m X & A r <D -i 7f > ^ i J > ? \Z ct 
oTftO. 5/im^JX7f >^IT, h'JA^iliiCOilil 
»> 7 ^ £ ^ "T S o 
[ 0 0 7 5 ] ^ IC, B20l:*l/fci;5C, rid » 4 s \ v 

t"|}2 9 _i- ii , m x ttmm& o £ ft £ «t o , «y a « « 

( C u ) <fc 0 & S m m 9! 0 Hd » ^ ^ H ffl CO % 1 ^ Fl CO % 
m p <JI/35S:2-3/zm©l?*T*)gfi!tt"§ 1 , fe'e ^ T , 
32 1* 4 s Y -y y 13 3 9 X <fc W ^ =i -f ^ 3 5 _L IC . 7 x h 
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U- >? X h $ 3 6 £ , $ fc^ <0 7 * h U 7 ^ 7 7 ^ T ;Tr & 
©/^->ICJEIfiJt-r*. # It , B£ 3 < 3 5 © ¥ J»i ft 

0 • c <DuiSLxm^mr 

[ 0 0 7 6 ] & It > » 2 1 It w U fc. ct -5 It . y * b U v 
X h 8£ 3 6 J: It > 0»J A ti\Ute ft o £ It J; 0 , pj K tfft 
e fcO/<C^^2^fEjCD^m3'f^3 ?^2-3^m»|^ 
T fifc f 5 „ & It . 7^ hl/yX hi3 6i3«i;t;»|g3 
-f ;i< 3 7 ± It , 7* H'5?7H38t, iSS M l£ CO 7 * 

MJ V ? 7 7 ^ T >Tr & o ^ * - > It j£ I, , iW K 3 -f ;»/ 

3 7CD¥iflfLfc<£tfiSJ&=3'i';i/3 7 Rljo tf> 
It, MAtf 2 5 0 a COIfCjftffiat^. «HT. .1: 
SB & & (3-0 ftR ) 39^« #J 3 ~ 5 a m <7) I? <?Ht J# |& 
T^o ±ffii&te3 9 «, Hi#tf> o 2 ttlt <fc o T 
Jgf££*l*NIFe ( 5 0 ?T( fit % : 5 0 IR M % ) . * 5 
^ tt X A" ^ It «fc T B 1$. $ n £ ft Hi a Mi ¥fc l£ (II 

1 - B s ) Wl^O^lHT^i^. ft *5 , J; $ fifc 3 

9t>. *»i«it*m*ffi 2 cttttm^^t ^, t <d h 

S&&&39te> ft«|ti-f;U3 5. 3 7<t0^^®tti 
lt*Sl>T, y^/^">3 0 b^^LT, Kg|5&te2 
7t^)HL i^«i:««SJn5. Sfftft. ±BK&ft3 

A-a- hi4 0 fe»«it5. Sftlt. XH^Oltt 
All X £ fir o T > til & ^ ^ F & <k )H 'li s\ y M h 7 7 ^ 
jfii (ABS, l7^7U>^i(iJ) 4U»liLT, ft AS 

[0077] «J;© «t 5 it, IB Tii, ffiBffeJet 

( 6B ft © 3 0 ) ©Xy^^VX^tUT. ft 3fc 0) 7 * 
h^y^hCft^t, *6«**ftl* VX * 3 1 a SrJHH* 
£ JUt > :©JSI»ttl*7X^3 1 a*<t>SU>^ 
Tteft < R I E It £ 0 JBtffT* <fc 5 It U /tO 
■yNh77f (fii^fl!3 0a) ^^^^D><t 

as I- si & a < . u t> & ^ im t m ol r * t t # t £ * 

£ rt< T £ * . ft ^ T , *Um<O»»ltJ:0fl£n*«fil 
Mi*. <\ y H T . 3d** ^ 9> It J: « K US ff ft Gik 30« pfflE 

[00 78] ft 43, fl^Jfedgffi 3 0 a $-<Z)ttttJgttfite 
#I ( M i — B s ) It £ 0 ffiHJt <* tlT ^ £ CO 

h7^1^«<Ji9Tt,, ^13^^35, 37 
It 52 £ t a rv & * & ft f £ t £ ft < , £ $ It ^ ft 
ig g|5 3 0 a It £] ji -f £ « ft ^> T > * £ M JE* fci T 11, a 

[ 0 0 7 9 1 if:. * c =fe Jfc <D fl* ffi T tt . S2H^^ 
ft J; it . h ffllffi fi ( 3 - 7 m ) 3 9 i* h 7 y 9 M 

4 1 ^^iM Lfctt»lt*5^T. a^^t^SK 3 0 a i« 

n<j it ^ £ n r ^ ^ . r ft ^ t , h 7yf m 4 1 it *s 

uxii, S£^<Z)«i:^itatS3tifflflH (#-^^*y^) 30 
a _klt Jiffitttt 3 9 ffim\\\ LTl^ft . ^-^T. i^lB 
« 3 9 It £ £ H i&*^&**ft < , M&9c$&fflS 0 a T 
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f 5tt^&<, ffi* AlW 0 mm (Flux Rise Tim 

[0 0 8 0] Hi (t , X'Mm<DMm^\t&<n±?UM!&tfi 

r&StlT^fztift, C » ^\ y K ffiH OD It Wl * ± tf S tz ft tt 
a -f ^ * 2 IU . 3^lt^^Lfe«^, x-f^y?*7> 
y ;i/ 0 «5U ^ < ft 0 > tni:ffoTii!»A7 
10 h5^«*ft<t5:t««"P*/j:*»5fc. t tl It » u 
T, ^^M^^SSTli^ r;Ht^b/<t^«|28a 
35*TflB«« 2 7 ^ ItifsJ)^ * tl, «iS2 8 a^Tffitt 
«i2 7(D^flat[0l-tftitft^T^^fe*?) > a^5tiS^3 
0 a S ¥ Ml ft flf ffi It ^ ^ f ^5 t t ?)t T £ * • 51: -p X > J: 

•o X * M U ^ y K <Z> h 7 ^ M £ 1 . O^m, 0. 5 /i 
m, 0. 2 S/imtlO^^I^Iir^ailtlt^:^^ 

[008 1] * , *^J56CO^SI"Ctt. 7s U - h A -f K 
20 *Jtt^tS«ftllH2 8 a^'F»««2 7 0i»2 7 art 

■it A! * a * n r ^ * fc * . «e»®2 8acDJs»0<iet^ 

0j ( - > > 7 h ) fc«fctf:/n77^^3gfc *<£t;* 
t: t ^ ft ^ . ^(Dtzft, 7s n - h a -f h © IE ft ftj W & 
"J ft& It ft 3 . ig It , M R /\ -f h <0 ili ft M ffl * X < ^ 
v 2 7s 7 > y ;i/0> jE tt ft U W h SJ fig t ft § • 
[0082] ^^ftfeCO^HTH, Hfettil 2 8 a ^ 

TW««2 7rtl:«*ainti»5fci&, * t> * It J: 

o^i^3-f^$:^^-r?)^*it->-H^^x^^>^-r 

^ ^ . h U A fll jB JEJ fcR T -5 ft ft It E fijl ^ > y "7* |» 2 
30 9 t KgpatS 2 7 *X y ^ > y-T -5 Kit *5tt^lfeJI*J0 2 

8 a <d & m ft to a< ft < , cniu-^Tfe, xu-hA-f 

h <D IE tt ft ftll W ^ "J fi6 t ft S , 

[0083] * . jSI JW n ;U 3 5 . 3 7 ti»*>-JP 
H CTftt)^. "F(fll««2 7) iilHIIttt, m^m&M2 

8 -aWi&f&Z tlT^Ztzft. ^i^Jl. 3 5, 3 7 £ .1: 
BK >- — >l/ ^ t (D HU It X £ ft i* I£ S: 1# £ ;t ^ T $ * 
tJUt, »Jtt3-fJP 3 5. 3 7 # b (OffiifejStl ^<a^X 

[0 0 8 4] tOi:^liLT,^^A&0^ft|ltcfcnii, 

40 h7-^« (a^*s) ©«««Kt^^flB*r** t^itx 

»y^>yit3g-rSB*nO*^:IBItJfi«fT#*t;tltJ!llI^ 
T . h^y^ilS ( m m ffi ) . XD-h/Wh, MR/\^ 
> ^cfctXX-f ^ y 2 7s 7 > yjU^iEttlt |iJ^ $ tX. M "3 
^* h 7 2 <D « $ i^^ll* It 56 4iT S ffli^ <D£ ^ 0 It «fc % 
% &l h =7 y >? © itt )l\ Z m Jl: T # S . »ttllEOtth7-; 
^ii£i»^Ji{i«8r^7 h # t M ifi T * £ £ # nl f»6 <t ft * . 
[008 5] Cm4a)U£M®«ffi)4clt.»22A:l)U 
B24*#!fiLT l ^^^^m4^^^(D^^|lc^^ffi 

so jsfeo^flgu, x p-/\-f hifittitjs^<fttttt*ait«5 r 



( 

19 

£IZ£*), &-M:\lt>-ttf 0 P*fH] (Flux Rise Time)^# 
lS5lBh7>yy3>y7h (Non-I incar Transition Shi 

ffi t « , m 9 bm i 8 mToxuum 3 <D-Mm^>M 

titl^UTfe^CDT, -e CD ift iJH # Hfc L . f OlOIl! 
■ C ^ T fi£ 01] f 5 - ft £ , g| 2 2 & V> b g| 2 4 K £> H 

x . { -<\) \*v y y ? m\z m n ft m m ^Ta, ( b ) » 

a ft SB 4> © h 7 y 9 ffi £ ¥ It ft Iff BO £ * L T ^ 3 . . 
[ 0 0 8 6 ] ^IlCgiTH, H22Kl7RUfc«t-5 

, mmvct&M 3 o a oft % tmrnm i . o - i . s w 

m CO 7 * h U v X hi® 4 2 CD rt 9 - > ft fifc t > } )\ # tft 

a ? t > * a 4 2 a \z % & tfi n *> n % ± -5 c -r ^ . 

[0 0 87] ^<7)^©Xftttffi3©^j!i<0^ffii:P«T* 

* £ . T ft fc> ^ , B2 3CSl/fcJ:5i:, 

h 0 4 2 Jr. K . 0J £ \*'&m & o # \Z «fc 0 , 00 X. « 

( C u ) «tOft5a«^S!(Z)II»'\yKiB©ifil^0OHSf 

7 * b U v X h j£ 4 2 .$3 £ & m n -f ^ 3 5 _h \Z , 7 * 
h^y^h|i36$, *'5 M l£ CD 7 * h U y ^ ^ 7 4 T 0r 

j£ cd - > n ^ % o & c , %i^ji/35fflf ai 

ft * £ tf% flg zj -f * 3 6 HH © *fr fejc it CD Tz to \Z % m 7L \t 2 
5 0° Cff)jHSTHIit5 0 ' 

[ 0 0 8 8 ] & \Z , H24IC^bfc«fc5lC, 7 t h 1/ y 
X hi 3 6 ± IC. #U X. #> o 1* & <fc 0 , x. 

T Ji£ T 5 , & K , V * V V V X MBS 3 6 *3 XTfftm^ 
<JP3 71C, 7 * h U v X h fl£ 3 8 ft , ft fc5 l!£ CD 7 sf 
h U V ^ -7 7 4 X m <D t\9 - > \Z B hi L > »K3>f )V 
3 7 (0 5F«l<t* J: -f ;U 3 7 |HJ CD «s » ft <D 46 

'C 2 5 0.' COjajlE-p^^LEBTSo fe^^T. h 

BB a 3 9 £ #J 3 - 5 u m CD J5« * IC)^ )^ f S . ft & , 

± w>m. fa 3 9 _fc iz , fy^^r^^^ck^fts^-A'-rzi 

- h JPf 4 0 ^Mt^ 0 a^lC X ^GDtSMiJIIX^ 
,Ito,T, at! ^ a> ^ h ^3 i ^ ^t£ y H cO> 7 ^ Sa 4 1 
£ ^ fcfc t T . ^ I a ^ ^ h'^fclilEtS. 
[ 0 0 8 9 ] ^-J^MCDB^^fctt^^CDflUcD^I^. f^J|] 

[ 0 0 9 0 ] ft *5 > m 2 5 H _K Hd 16 3 i 35 4 M » 

jpi f§ ^ s si ie tj- tc ct o r m $ n ^> m m a m ^ v k 

©¥107*0. 0 2 6 li a ^ ft ffli 3 0 a £ J- SB a 46 
3 9 £ * 10c 0 Mi L/T^t ifli ^1 T & % „ ft *5 , N 2 5 "C 
\%, - hJ@4 0*l5lSLT^-5. ^ CD 

B « , x ^ -f y cd ft ft :r. £ ?t .-5 nfj cd « m £ & U T ^ 

r CD g| \Z ^5 T , THIHP-hAO^lLT^ 
0 , CICDXD-h/WhTHJi, h«/ k£ «) «t "5 C T fiBt ffi 
2 7 !Z «! £ ft «$ » JH 2 8 a CD « ^ ^> ftl'J CD $ & K 

[0 0 9 1] [2S5CD^MicD^f§) ^12 7 H * ft W <D ffi 
5 O^AK©-^"lilC«.S«'&ffl^Kfitt5a'\y K CD t» JiJt £ -ii 
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T^CDT^-5. COIB^a^ Htt, & f - n m CD 

4= * * 7 is ^ 3^ a ^ uc m ^ 5 ^ * - h w is cd ± as 

-h^iiifir^^iiCctD, a c * w -a Jisa % ofe ^ * 
^ m ± m m & & s inj ± £ ^ & - ^ ^ t ^ ^ 0 

[0 0 9 2] * ^ JSfe O <H tt , dCDct^ft^^^-h^ 

jfi © ± si5 «[ *fi ( 3 - ^ ) 3 9£j&fiJtT*teK*ife u;j s 
Mitibfct)CD-e*s. -rftb*>, ffitt us 4 3 _L id . 

^7 P )^£bT(D^tg|^*fe^lM4 4$^jjjcbfe^. C CD M 
10 ^^^^fl^44£, l&^SHSV^^tLfcR I ECJ: 

Lfe'1'^>5 U >^Ci:0itl4 3 £ x >y ^ > ^ L- 

MI'*£t»^*&»IBiJBl4 4CDRIE, f&1'kfl£4 3cD-Y 
^>^U>y£3&D3*KOiiTil<hT, ^ ^ ^ ^ Jt8 IC H 10 

[0093] w j- ^ jsfe cd m m ^ * t * & rjjj ^ m. m u fc 
aft* , * 56 W ± r£^*£©«liiilK^$ns i t)©Tttft< 

T . ± «5 a « C , WAtfN i'F e ( N i : 5 0 ffi S 
% , • F e : 5 0 t& ilJt % ) , N i F e (Ni : 8 0 IE M 
% , Fe:20iEM%)CDft!J, FcN, FeC o Z r $ 

cd & & iti a Jtr « j£ M ft in ^ 5 #j c ^ x da w l a* , c 
it . ymmmhm&\z. ni Fet^cDMcDics^jinKju 

* i£ ft M U i£ £ L X h cfc < , *3&m\z& 2> 
UZ\<DTt&mto%<D*y*>!ffchmM»lfe'V&Z>« ill 

c i iii! ^ m cd m m t tt , fttemm * at-tt ic <fc o tic 
30 * n fc att m z x ^ ^ > y-r § C O ^ T 1^ W L 75^ 

[ 0 0 9 4 ] £ £ , ± £ ^ ^ M CD ^ ffi T U . % ^ ® « JKC 
&S St ^ >^ K cd ^ m ^ & o n T Sft OH U tz ifi , * ft Oil tt . 
t iA * ffl cd ^ ; a? ^ a $3. ^ & * I ^ * 1" S Ht! I* ^ ill cd ^ 

i:t)jginr5:t«^5. ^/t, *ftijfite, ^^^^ 

J|] CD ^fs T t ^ LU U ffl CD 5fe ^ CD ffi m CD Rfi ft ft A tl ift 7L tz 

40 % . 

[ 0 0 9 5 ] 

[ ft 9) CD #| 3ft ] J - Wi OH L ^ O IC ^ ft W CD m 1* CD X 

m i cd v x ^ ft /ij ^ & #. -r ^- > x y ^ > y \z x o m 

liJt U , Z\<D^2 0^7.2 ftJU^TlStt^CDXy ^>^ft 

frod:^ tc LfccDT, an: m ft «r ^ m iz mm a < ai 

X. t" ^5 ^ £ ifi T * S £ JtlZ . X y ^ > y ifi m < ^ 
50 0 . xilz-y^ h.{lUl!i40 ^ h'iJ _k t 5 t ^5 j*i * 
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i m m <d us ^ tz & w } 

[ 0 2 1 a i k & < x ft * & iju -r ^ tb <d m m m v $> 

^>^&£aftWT5££cDltf®0T£>5o 
[05] |4i:^<I^$|»itl,tif)^WfiiT* 

[07] 0 6 \Z m < X ft £ & W T * * CD Iff ifli 0 T $> 

[08] K7i;^< x ft * ft iyj -r * a £0 m m 0 -c * 

[09] ^^ryj^m 3 co^/feco^^|-^^^|«a^^>y 
[01 0 ] »9Ctt<±«£f&WT*fc*0«iffiB"Ca 

[01 1 ] w 1 0 \zft< xHG&WT&iztbtomm&'V 

* s . 

[01 23 01 1 \z m < x ft £ a* w -r * Ac #> co rr © 0 t 

* -5 „ 

[01 33 01 2 k & < x ft $ mm r -6 * * <d m m 0 ? 
[0i4] 0 1 3 \z m < x ft e m w f * * o m m 0 t 

[015] 0 1 4 d*&< xft Sr&RHT * fca<Z>Wrffil0T 

[01 6 ] 01 5 \z tit < X ft £ a» m T £ £ a6 cd RTr SS 0 T 

[01 7] 01 6i::$<Xft£iftWT££#cD»r[ffi0T 

[01 8] 01 7H^<Xft*iftWf-&fc«)©Wfffi0T 

[01 9] 01 8lltt<Xft*ftWT*fcfc©«ifiiiaT 

& o 

[0 2 0 ] H19Ctt<X.«SlttW-r-6fc«>©»riBiaT 
[021] 0 2 0 ft < Xft £ 1" -5 it co Wr iffi 0 T 

[022] 0 2 i k < x ft & & gj r * fc co m m m -c 
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[023] 0 2 2 \z m < x ft z m. m r s t <o m ft 0 t 

[02 4] H2 3lltt<Xft*ftOT-r*&*©WfS5HT 

& *5 o 

[02 5] XKWvft 3 to'MI&n&t&iz&Z&mJjmiz 

[02 6] 02 5 <Dm&m$L<\v K0ttff5fc*«5:fcJ:tf 
X ffli & ft * iR 0 Ml U T £ -T ¥ ifii 0 T? & £ . 
10 [02 7] *^iy]com4cO^McO0^^^^75^-h 

[02 8] eae^cwKa^^y k © « ^ * ^ -r w as 0 r 
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